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(54) ACTIVE MATRIX SUBSTRATE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To improve display characteristics by 
stabilizing the contact resistance of pixel electrodes and 
drain electrodes and the sheet resistance of the pixel 
electrodes to a low level without increasing production 
stages and to prevent the generation of a contact defect 
by eliminating the penetration defect of contact holes for 
bringing the drain electrodes into contact with the pixel 
electrodes. 

CONSTITUTION: The parts where the pixel electrodes 
12 formed on a transparent substrate 2 come into 
contact with the drain electrodes 10 of thin-film 
transistors 1 for pixel driving of a reverse stagger 
structure are coated with protective films 4' of the same 
material as the material of the gate electrodes 4. 

Thereafter, the pixel electrodes 12 are coated with pixel coating films 5' of the same material 
as the material of gate insulating film 5. The contact holes 13 penetrating the pixel coating 
films 5' and protective films 4' covering these contact parts are formed. Thereafter, the drain 
electrodes 10 are brought into contact with the pixel electrodes 12 via the contact-holes 13 by 
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(21)Application number : 

: 05-200862 

(71)Applicant 

: SEIKO EPSON CORP 

(22)Date of filing: 

12.08.1993 

(72)lnventor : 

MATSUO MINORU 


(54) THIN-FILM TRANSISTOR AND ITS PRODUCTION 
(57)Abstract: 

PURPOSE: To make it possible to improve the shape of 
fine contact holes, to obtain good contact characteristics 
and to facilitate fine processing by opening the contact 
holes in drain parts and forming pixel electrodes. 
CONSTITUTION: Source wirings are formed via a first 
interlayer insulating film 8 in the upper part of the gate 
wirings of thin-film transistors(TFTs) and a- second 
interlayer insulating film 1 1 is formed in the upper part of 
the source wirings. A third interlayer insulating film 1 3 is 
formed in the upper part of the second interlayer 
insulating film 1 1 and the pixel electrodes are formed in 
the upper part of the third interlayer insulating film 12. 
The contact between the pixel electrodes and the drain 
parts 5 of the TFTs is obtd. by using the contact holes 1 3 

formed which the third interlayer insulating film 12 is isotropically etched and the second 
interlayer insulating film 1 1 is anisotropically etched. The second interlayer insulating film 1 1 
is an org. thin film and the third interlayer insulating film 12 is an inorg. thin film. Then, the 
shapes of the fine contact holes 9 formed in the polyimide film 1 1 are improved and the good 
contact characteristics are obtd. 
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(54) ACTIVE MATRIX TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To conduct the connection of thin-film 
transistors(TFTs) and pixel electrodes by low-resistance 
electrical contact and physical contact having a large 
process margin without increasing the number of stages 

and further, opening contact holes of pad parts by w a 1 1 r is it; i 

selective etching with a substrate. 
CONSTITUTION: This liquid crystal display device has 
the plural TFTs arranged in a matrix form on a substrate 
1 and the pixel electrodes 13 which are disposed via 
insulating layers 1 1 in the upper parts of the TFTs and 
signal lines 9 and are electrically connected to the 
respective TFTs. The TFTs and the pixel electrodes 13 
are electrically connected to each other via multilayered 
wiring layers 17 including at least one wiring layer 
selected from the wiring layers of metal having at least <5x10-6Qcm electric resistivity or its 
alloy. The display device is provided with the TFT array substrate having the multilayered 
wiring layers 17, of which the uppermost layer is connected to the pixel electrodes 13 and the 
lowermost layer to the high-concn. impurity regions 6 of the TFTs and having the multilayered 
wiring layers 17, of which the uppermost layer consists of a conductive layer consisting of 
metals exclusive of the low-resistivity metal or its alloy layer and a conductive layer permitting 
selective etching with the low-resistivity metal or its alloy layer. 
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